In order to investigate the effect of melatonin on indexes of blood carbohydrate-lipid processes, cows were given melatonin intravenously in the amount of 0.1 mg/kg body weight in the morning on the second day after calving. Blood samples were collected three times: before, 1 h and 4 h after injection. The administration of the pineal gland hormone resulted in a significant (35%) increase in blood serum triglyceride (TG) concentrations and a nonsignificant (14%) increase in cholesterol concentration. At the same time in the experimental group, a lower free fatty acid (FFAs) concentration (by 13%) was observed along with lower values of FFA:TG and FFA: cholesterol ratios, while alanine aminotransferase (ALT) activity increased. The differences found in comparison with the control group were not significant. The glucose concentration and aspartate transferase (AST) activity did not change.
INTRODUCTION
Increased genetic capability for milk production coupled with changes in nutritional management have been associated with an increase in health and fertility problems (McNamara et al., 2003) . Nutritional requirements change abruptly at parturition as milk production rapidly increases and cows develop a negative energy balance. This energy deficit makes the cow susceptible to metabolic diseases such as ketosis and fatty liver (McNamara, 2003; Darul and Kruczyńska, 2004a) . Studies conducted previously showed an advantageous effect of the pineal gland hormone on metabolism in laboratory animals Mazepa et al., 2000; Nishida et al., 2002) .
The aim of this study was to determine the effect of exogenous melatonin on indexes of carbohydrate-lipid processes in cows on the second day after calving.
MATERIAL AND METHODS
The experiment was conducted in the summer season on dairy cows aged 2 -6 years with mean yield of 7143 kg/year (6871-8756). For the last 2 weeks before calving and immediately after calving the animals on grazing were fed additionally (kg DM): maize silage, 3.0; lucerne haylage, 2.0; grass haylage, 3.3, and mash, 3.4. Calving cows were included into the experiment successively with the division into two groups: I (n=10) and II (n=10). On the second day after calving at 7 a.m. the animals in group II received melatonin (SIGMA-ALDRICH, Poland) intravenously in the amount of 0.1 mg/kg body weight. Blood samples were collected before, 1 and 4 h after the administration of the hormone. Glucose, total cholesterol, triglycerides (TG), alanine transferase (ALT) and aspartate transferase (AST) activities were assayed in blood serum using DIALAB biochemical assays, while free fatty acids (FFAs) were determined using the Duncomb colorimetric method (1964). The FFA:TG and FFA: cholesterol ratios were calculated. The obtained data were analysed statistically using the SAS software package (1996) with the Duncan test. The administration of melatonin resulted in a significantly advantageous increase in the concentration of triglycerides (35%) alongside a concurrent nonsignificant decrease in the serum FFA (13%) concentration. In a study by Darul and Kruczyńska (2004a) conducted on dairy cows on the second day after calving in the winter, injection of the pineal gland hormone also resulted in a significant increase in TG concentration, although with a nonsignificant decrease in FFA concentration. In contrast, changes in these indexes in goats after the hormone injection were statistically significant (Darul and Kruczyńska, 2004b) . Also in the study by an increase in the serum triglyceride concentration in rats was accompanied by a decrease in the FFA concentration. It is suggested that the observed changes may be the effect of the action of melatonin on insulin concentration Darul and Kruczyńska, 2004a,b) .
RESULTS AND DISCUSSION
In the conducted experiment, after melatonin administration an advantageous increase in cholesterol (14%) concentration was observed, although these changes were not statistically significant. On the other hand, in another study by Darul and Kruczyńska (2004a,b) , the hormone injection caused a significant increase in the concentration of cholesterol both in cows and goats.
One hour after the administration of melatonin the FFA:TG ratio was lower by 33% and the FFA:cholesterol ratio, lower by 20% in comparison with group I, with the differences being statistically nonsignificant.
In the study reported here, ALT activity 4 h after melatonin injection increased by 21%. AST practically did not change. In previous investigations conducted by the authors of this study (Darul and Kruczyńska, 2004a ,b) no effect of melatonin was observed on the activity of liver enzymes. In contrast, Calvo et al. (2001) and Montilla et al. (2001) reported a reduction in the enzyme activity in rats with hepatopathy after the injection of the hormone.
The glucose concentration did not change after the administration of the pineal gland hormone. In the experiment conducted by Darul and Kruczyńska (2004a) on dairy cows on the second day after calving, melatonin injections did not cause significant changes in the concentration of glucose. However, in milk goats it resulted in its significant increase (Darul and Kruczyńska, 2004b) . As far as the participation of melatonin in carbohydrate metabolism is concerned, the data published so far Mazepa et al., 2000) , similarly to the results of these investigations, are not conclusive.
